Phenotypic modulation of smooth muscle cells in human cerebral aneurysmal walls.
We used immunohistochemical methods to analyze the phenotypes of smooth muscle cells (SMCs) in human cerebral arteries and aneurysmal walls. Thirty-two aneurysmal walls were studied; 31 aneurysmal walls were resected at operation and 1 aneurysm was obtained at autopsy. Seven control arteries were obtained at autopsy. Semiserial sections were subjected to immunohistochemical staining with antibodies to alpha-smooth muscle actin (alpha-SMA), desmin and smooth muscle myosin heavy chain isoforms: SM1, SM2 and SMemb. In control cerebral arteries, SMCs in the media were strongly immunostained for alpha-SMA, desmin, SM1 and SM2; immunoreactivity for SMemb was faint or weakly positive. SMCs in both non-ruptured and ruptured aneurysmal walls showed no staining for desmin; the expression of alpha-SMA was well preserved. Compared with control cerebral arteries, in 4 of 11 non-ruptured aneurysmal walls, the staining intensity of SMCs for SMemb was clearly increased. In ruptured aneurysmal walls, the expression of SM2 was lower than in control cerebral arteries and non-ruptured aneurysmal walls. Our study suggests that the phenotype of SMCs in aneurysmal walls is different from the contractile type in the media of normal cerebral arteries, at least partially changing to the synthetic type in some non-ruptured aneurysms. SMCs in ruptured aneurysmal walls may have lost both phenotypes before rupture. Phenotypic modulation of SMCs in the aneurysmal walls appears to be related to a remodeling of the aneurysmal wall and to a rupture mechanism.